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the names of structures, elements, technics, and numerous subjects widely
distributed in this field of knowledge.
The first 14 pages are chiefly for the beginner. They are devoted to
remarks on laboratory equipment, stains, and choices in method of studying
living and dead tissues. For the more experienced the many subjects through-
out the book are epitomized for those in haste and supplemented by a rich
reference to original literature for those who wish to pursue a subject more
thoroughly. The book will be a welcome addition to the library of any micro-
scopic laboratory. --L. S. STONE.
FRONTIERS IN CYTOCHEMISTRY. Edited by Normand L. Hoerr.
Biological Symposia, vol. X, edited by Jaques Cattell. Jaques
Cattell Press, Lancaster, Pa., 1943. 334 pp. $3.50.
A series of papers read at the University of Chicago on the occasion of the
seventy-fifth birthday of Professor R. R. Bensley form the basis of this
volume. It is eminently successful as a significant and provocative review of
some aspects of the physical and chemical organization of cytoplasm. A wide
variety of subjects are treated-some as reviews, others essentially as original
research reports.
The foreword of Norman L. Hoerr briefly outlines Dr. Bensley's con-
tributions to cytology, and after a short appreciation of Dr. Bensley by E. V.
Cowdry, there follow 14 papers.
The first, by A. Lazarow, presents "the concept of cytoplasmic organiza-
tion which has been developed during the past ten years of investigation by
Dr. Bensley and his students." This paper, together with the last one, by
Dr. Bensley, draws a picture of cytoplasm in terms of three structural cate-
gories rather than any single ultimate structural unit: (1) the fibrous pro-
teins, nucleoproteins and associated lipids which form the skeleton of the cell,
including the membranes; (2) particulates, microscopic and submicroscopic
of highly complex composition and (3) the continuous aqueous phase with
all its solutes. Particular importance is attached to mitochondria and smaller
particulates which contain nucleoproteins and enzymes. Micelles and inter-
micellar forces are regarded as largely responsible for sol-gel changes, cell
division, etc.
E. S. G. Barron offers a stimulating article on biological oxidation-reduc-
tion systems. H. W. Beams reviews the ultracentrifuge method and its use-
fulness in separating cell inclusions previously supposed to be identical, in
demonstrating the reality and the character of fibrillae and the like, and in
studies on the mechanism of polarity determination. The great tolerance of
some cells for extreme disorientation of the protoplasm indicates "that the
minimum essentials for life must exist in the submicroscopic structure of the
protoplasm." As a result of experiments with "intracellular Ringer's" solu-
tions, R. Chambers explains the action of ions and their antagonisms in termsBOOK REVIEWS
of separate actions on the extraneous coats, the plasma membrane, and internal
protoplasm.
Those papers which have more in common than the study of the cell, are
concerned with the separation and analysis of particulate inclusions, with the
distribution of nucleic acids and enzymes. One of these is by A. Claude who
reviews the technic of separation of classes of particles and the evidence for
his belief that the "microsomes" are closely related to the "fundamental
ground substance." He states that "nucleic acids represent the most character-
istic constituents of living matter" and seem to be associated with the power
of self-duplication, as in chromosomes, mitochondria, microsomes, and certain
viruses.
E. V. Cowdry summarizes a program of research on cancer. Gersh and
Bodian analyze a familiar cytologic change, the chromatolysis of nerve cells
after axon section, in terms of histo-chemistry, by direct spectroscopic mea-
surement of cytoplasmic nucleoproteins. Hoerr presents a technical review
of methods of separation of morphologic constituents of the cell, with a critique
of some previous work, and an evolution of the frozen-dehydration method.
0. H. Lowry presents a demonstration of the use of the "deductive histo-
chemical method" for analyzing total intracellular concentration of sub-
stances, especially ions.
Mirsky and Pollister discuss the question of distribution of nucleoproteins
and argue against the existence of cytoplasmic nucleoproteins. To this
reviewer their evidence does not necessarily lead to the conclusions they have
drawn nor conflict with the evidence for the existence of nucleoproteins in
the cytoplasm presented in several other papers in this volume. Mirsky and
Pollister further conclude that chromatin consists "practically 100%P" of
desoxyribosenucleic acid with a basic protein-like protamine or histone, not an
acid protein as is "probably the consensus of opinion today."
Schmitt, Hall, and Jakus present results of electron microscope studies
of collagen, trichocysts, cilia, sperm tails, and flagella. Sperm tails, cilia, and
flagella all contain a relatively constant, small number of parallel, unstriated
fibrils, 250-600 A wide.
G. H. Scott reviews the technic and applications of microincineration and
the emission type electron microscope. One point of note is the apparent
absence of Ca and Mg from tissue spaces in skeletal muscle, contrary to gen-
eral opinion. The sensitivity of emission electron micrography for these
metals is said to be 10-12 grams per kilo! Kurt G. Stern, in an analysis of
some properties of several strategically chosen macromolecular particles,
demonstrates the great significance of this area of investigation and the
important contributions of a variety of ingenious, specialized tools.
Taken as a whole the symposium is a noteworthy contribution and a sig-
nificant indication of some directions in which current physico-chemical
cytology is going. -T. H. BULLOCK.
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